DO ALL STRUCTURAL INTERVENTIONS NEED IMAGING SPECIALISTS?
To perform complex structural heart interventions, proceduralists must understand anatomy to a degree similar to that expected of cardiac surgeons. However, invasive tools available to them for providing realtime 3D visualization are somewhat limited. In the absence of direct surgical exposure, the team must rely heavily on noninvasive imaging for anatomic intelligence. The expertise needed for intraprocedural multidimensional imaging, lack of resources, familiarity, and direct operability may partly explain why some interventionists would find it more practical to use minimalistic approaches. Although an experienced interventionist may be able to achieve a good outcome even in the absence of imaging guidance, a wealth of evidence from transcatheter aortic valve replacement trial registries as presented by Hahn et al. The authors have reported that they have no relationships relevant to the contents of this paper to disclose.
Education-accredited courses for providing combined training in both structural imaging and interventions. For the foreseeable future, there is little doubt that the model of having a skilled interventional imager in the catheterization laboratory will provide the highest imaging quality assurance and optimal outcomes for complex structural intervention. We can clearly get an excellent appreciation of the 3D space with imaging that will only get better with time, and it is logical that procedures can be better optimized when operators can visualize better.
However, there remains one uphill task that needs a Gordian knot-like solution. As seen by the debate in this issue, there is still uncertainty about how much imaging is needed; the most pressing issue for imagers and imaging investigators should be not how nice the picture is but proving how much it adds to improving patient outcome.
CHOICE OF IMAGING FOR PROCEDURAL GUIDANCE
Historically, x-ray fluoroscopy has been used as the primary imaging modality during catheter-based in- transesophageal echocardiographic data allows us to Another imaging-driven technology that will likely have a substantial impact for simulations in catheterization laboratories is the field of 3D bioprinting (10) (11) (12) . In 3D bioprinting, layer-by-layer precise positioning of biological materials, with spatial control of the placement of functional components, can be used to fabricate 3D structures. The creation of a real physical model of the underlying cardiac lesion will have a significant impact on understanding, planning, and practical preparation for catheterbased structural heart procedures. Besides actual understanding of defects, 3D bioprinting can also be used to create device designs or even creating a design that would best fit a given structural defect for more personalized therapeutic approaches (13) . Such device designs could also include living tissue material. For example, imaging-driven bioprinting of tissue-engineered living aortic valve conduits has already been undertaken to create anatomically accurate, living valve scaffolds (11) . The future will reveal the potential ways in which such a scaffold could be delivered using transcatheter techniques.
ONSITE VERSUS REMOTE IMAGING
Finally, the combination of digital imaging and telerobotics is expected to expand the use of ultrasound in catheterization laboratories, allowing an expert to perform an examination from a distance, virtualizing both ultrasound image acquisition and interpretation.
The emergence of such an efficient system would be valuable in lieu of the shrinking pool of cardiovascular specialists in the face of an aging population and the growing burden of structural heart diseases.
It is likely that evolution of robotic systems would be matched by equal advances in remote controlling interfaces that could allow experts to be mobile and operate remote arms by using touch screens, touch pads, tablets, or wearable devices (14, 15) 
